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Spaceborne cloud radar and time

Lifetime

Single cell 30 mins

Multi-cell: few hours

Possible options

- GEO

- Doppler in space

- Constellation of 

radars



RainCube: 1st Radar in a CubeSat: Dr. Eva Peral (PI, JPL)

Technology demonstration



RainCube development



ISS Deployment: July 13th, 2018
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Antenna Deployment: July 28th, 2018
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Artist concept



A Collection of RainCube Storms
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Co-location to NexRAD (NOAA, NWS)



Co-location to GPM DPR (NASA-JAXA)



• Constellation with

 RainCube’s “as is”

 with improved antennas & electronics:

* Extension to W and G band

* DPCA for Doppler, scanning,

improved resolution & sensitivity

 with Radiometers

6U 12 U 50 kg

Antenna size [m] 0.5 1.0 2.0

Sensitivity [dBZ] 15 5-10 0-5

Hor Resolution [km] 8 4 2

Range Res [m] 250

Beams 1 1-3 1-5

RF Power [W] 10 10-20 10-40

Ka-band ESTO InVEST and ACT programs

RainCube 1.0 m DPCA 

in 24U
RainCube 1.0 m

in 12 U

RainCube: Constellation mission concepts 



A. QuickS3: Quick Statistical Scattering Simulator

 In: cloud-resolution model simulations at high-temporal resolution (10s, 30s) 

 Simplified radiative transfer over entire domain (attenuation, Doppler)

 Retrieval operator based on Bayesian-interpolation [Sy et al. 2017, IEEE TGRS]

 Statistical analysis of skill of instruments (radar (multi-freq, Doppler), radiometer), etc

Example: Tropical Storm Isabel Cabo Verde, (6th Sept 2003),

Poster #8: Observation of Atmospheric Dynamics

from Spaceborne radars: Added value of Doppler

capability and sequence of “Z-only” observations

Assessing ability of various instruments to retrieve 

vertical air mass fluxes
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B. NEOS3: NASA Earth Observing Systems Simulator Suite
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Now available online to US investigators: https://neos3.jpl.nasa.gov
Account requests: simone.tanelli@jpl.nasa.gov

Beta testing phase

Allows user to 
• select simulated storm,
• specify instrument(s) and orbit,
• specify calculation modules 

and produces expected 
measurements

a service-based tool suite providing simulated measurements for a wide range of 
instruments aimed at remote sensing of the atmosphere, on missions such as 
EarthCARE, ACE, GPM, A-Train, Nexrad in Space, and others, based on input from 
atmospheric models. 

This tool is developed and available. It needs a 

user base for beta testing, customization, and 

improvements.

https://neos3.jpl.nasa.gov/
mailto:simone.tanelli@jpl.nasa.gov


Thank you!

For more information:

ousmane.o.sy@jpl.nasa.gov simone.tanelli@jpl.nasa.gov

 RainCube: Eva.Peral@jpl.nasa.gov

 D-Train: zsh@jpl.nasa.gov (Ziad Haddad)

https://tcis.jpl.nasa.gov/data/raincube/

RainCube data sets
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